The behavior of a randomly diluted network of nonlinear resistors, for each of which the voltage-current relationship is |V|=r|I| α , is studied with use of series expansions in the concentration p of conducting bonds on d-dimensional hypercubic lattices. The average nonlinear resistance 〈R〉 between pairs of sites separated by the percolation correlation length, scales as |p-p c | −ζ(α) . The exponent ζ(α) was evaluated for 0<α<∞ and d=2, 3, 4, 5, and 6, found to decrease monotonically from the exponent describing the minimal length, at α=0, via that of the linear resistance, at α=1, to the exponent characterizing the singly connected bonds, ξ(∞)≡1. Our results agree with known results for α=0 and α=1, also with recent results for general α at d=6-ε dimensions. The second moment 〈R 2 〉 was found to diverge as 〈R⟩ 2 (for all α and d), indicating a scaling form for the probability distribution of R.
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I. INTRODUCTION
A few years ago, Kenkel and Straley' proposed Consider now the (nonlinear) resistance R (L) between two terminals, a distance L apart, on the same cluster. Two of us recently showed that this resistance reduces to the minimal (" chemical" ) path between these points, L for u-O, and to the number of singly connected ("red") bonds between them, Lsc, for a-oo. It trivially becomes the linear Ohmic resistance at o, = 1.
In this paper we study the randomly diluted network on d-dimensional hypercubic lattices, where each bond (with resistance r) is randomly present with probability p or absent (with probability 1 -p 
As L approaches g, this crosses over to (R (4}&-4" '- 
There exist many separate studies, using various techniques, which estimated g(a} for a=O a=1. ' Of particular interest is Coniglio's exact proof, showing that g( oo) = 1. For d &6 the blobs become irrelevant, and g(a) = 1 for all a. ' ' The results in the literature for a=0 and 1 (discussed previously) are shown in Table I , where they are also compared with the estimates found by our analysis. The agreement suggests that our estimates for other values of a are also quite reliable. Figure 1 shows g(a) as a function of a/(a+ 1) for d =2, 3. We see that g(a) decreases monotonically and continuously from g(0), which corresponds to the minimal-chemical length, through g(1), which corresponds to the linear resistance, to the exact g(oo )=1, which corresponds to the length of the singly connected bonds.
In Table III This equality suggests that even for a&1, the probability function for the resistance between two points has the scaling form written in Eq. (4.6).
